It is well known that the tissue vitamin C content is significantly greater than that in the circulating plasma (1) (2) (3) . Many studies on the uptake of AsA and DAsA have been reported recently, but the mechanism of the uptake has not been clarified. Active transport of AsA was suggested in the rat retina and brain cortex as well as the guinea pig adrenal cortex (4 , 5) . On the other hand, DAsA generally penetrates faster than AsA and the DAsA that has entered the cells is reduced to AsA (6-13), so BIGLEY and STANKOVA (13) suggested that DAsA, more fat-soluble than AsA, is the transport form of AsA in human leucocytes. The disagreement, with regard to the form of uptake of vitamin C , may be due to a difference of membrane permeability among animals in addition DKG. Each amount, Asf or DAsA, was then calculated from these results . GSH was determined by the KAY'S alloxan method (16) .
RESULTS
Uptake of AsA by erythrocytes and HeLa cells The AsA solution was added to the whole blood sample or the HeLa cell suspension and the AsA concentrations in the cells and the plasma (or IPB) were then determined at certain intervals ( Figs . 1 and 2 ). Uptake of AsA by the erythrocytes was excessively slow , and the cellular AsA content was still lower than that of the plasma after 24 hours' incubation . The initial AsA content in the HeLa cells was 0.10mM/liter. The addition of AsA to the suspension caused 0.51mM/liter AsA uptake within 1 minute and its cellular concentration increased subsequently, reaching 1.09mM/liter after 120 minutes' incubation (equivalent to 35% of the extracellular concentration).
Uptake of DAsA by erythrocytes and HeLa cells
The DAsA solution was added to the erythrocyte or HeLa cell suspension (cells 1:IPB 9) and the vitamin concentrations in the cells and IPB were then determined at certain intervals. As shown in Fig . 3 , DAsA was taken up by the erythrocytes at a faster rate than AsA. In the saturation uptake attained after 1 minute, the amount of the vitamins taken up was 3 .91mM/liter, i.e., 1.5 times more than that outside the cells (2.56mM/liter). DAsA taken up was partly reduced to AsA immediately and the concentration of DAsA in the cells (1.91mM/liter) was lower than that outside (2.11mM/liter) after 1 minute of Reduction of DAsA and cellular GSH Anticipating the reduction of DAsA by GSH, the contents of GSH in the erythrocytes and HeLa cells were determined before and after adding DAsA ( Table 1) . The initial GSH content in the erythrocytes was 2.36mM/liter. The addition of DAsA in the suspension caused a marked decrease in the cellular GSH within 1 minute; 0.13 mM/liter GSH remained after 60 minutes. When the suspension was incubated for 15 minutes, 1.72mM/liter DAsA taken up was reduced to AsA, and 2.13mM/liter GSH was consumed at the same time. Two moles of GSH are necessary to reduce 1 mole of DAsA, but 62% of the Owing to the above-mentioned system, the human erythrocytes are supposed to be able to contain relatively higher concentrations of AsA than that in the plasma in vivo. However, the vitamin C content of erythrocytes in 2 men and 4 women (mean: 0.048mM/liter) was lower than that in the plasma (0.070mM/liter) and only a trace of DAsA was found in the plasma in vivo. These facts indicate that DAsA would not be a naturally occurring substance in the plasma. When the DAsA solution was added to the whole blood samples of 10 mammalian species, DAsA uptake by the cells differed among the species (17, 18) . The uptake of DAsA was very rapid by human and monkey erythrocytes, but it was comparatively slow by guinea pig, rat and dog erythrocytes. Furthermore, it was scarcely taken up by horse, sheep, pig, rabbit and cow erythrocytes. It cannot be accepted universally that DAsA is a transport form of AsA.
With regard to the uptake of vitamin C by the tissues in vivo, further studies are in progress to clarify the physiological meaning of this rapid penetration of DAsA in the human cells.
